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1 Introduction

This paper takes an in-depth look at direct investment valuation adjustments. First, we estimate models of
valuation adjustments for both the direct investment position in the United States and U.S. position abroad,
both measured at current cost and market value. Then we use these models to provide quarterly valuation
adjustments and positions, something that is not provided by the Bureau of Economic Analysis (BEA).
Finally, we use the models to illustrate how valuation adjustments respond to asset price shocks.

The fact that valuation adjustments matter is clear from figure 1, which shows the net direct investment
position of the United States under alternative valuation schemes. If one simply cumulates net direct
investment flows from 1982 to 2004, then the United States has net claims on foreigners of approximately
$250 billion. Alternatively, if one adjusts the values of assets and liabilities for inflation and changes in
exchange rates —what is known as current cost— then U.S. net claims on foreigners in 2004 is near $600
billion. The $350 billion difference between these two measures of the net direct investment position reflects
valuation adjustments over these two decades. Another way to see the impact of valuation adjustments is
to look at the net position valued at market value. Here we see the United States moved from being a net
debtor of $250 billion in 2001 to a net credit of $500 billion in 2004, most of the change in the position
reflects valuation adjustments associated with the decline in the U.S. stock market.

Interest in both the magnitude and volatility of these positions is not new. For example, Cline (2005),
Lane and Milesi-Ferretti (2005), Higgins et al. (2005) and Gourinchas and Rey (2005a and 2005b) have
focused on the role valuation adjustments play in the process of external adjustment of the United States.
What is new in this paper is the development of a methodology to alleviate a key limitation of all previous
work: reliance on annual data. Having valuation adjustments at the quarterly frequency is important for a
variety of reasons. First, if one is interested in external adjustment, quarterly changes are quite informative
and this model can help in analyzing this issue. Second, BEA yearend international investment position
data (valuation adjustments and, hence, the position) are released with nearly a six month lag. Researchers
who need an estimate of the international investment position can use our valuation adjustment models
to generate estimates of the positions many months prior to the data release. Last, one can combine our
estimated quarterly valuation adjustments with BEA’s quarterly data for direct investment (DI) flows to
obtain quarterly estimates of assets and liabilities. As far as we know, such data are not available until now.
These quarterly models can be embedded in a detailed economy-wide model of the U.S. economy, such as
that used by the Federal Reserve Board, for standard forecasting purposes.

The implementation of the method we provide is straightforward and it is consistent with the data
published by the BEA. Greatly simplified, our methodology involves two steps. First, we estimate valuation
adjustment models with annual data. Our models rely on variables that reflect terms used by BEA in their
construction; that is, independent variables in the models include exchange-rate changes, changes in the price
of products, and changes in stock-market prices. This construct allows us to determine the importance of
any of these asset price changes on valuation adjustments, and hence, on the net direct investment position
(NDIP). This feature not only allows us to better understand the driving factors behind the historic evolution
of these series, but also allows us to form expectations of future movement in these valuation adjustments.
Second, we combine quarterly data and the estimated models to generate quarter valuations, with the
underlying constraint that the valuations for the four quarters in a given year sum to the annual valuation
adjustments reported by BEA.

We begin our analysis in section 2 with an overview of valuation adjustments. The econometric models

explaining these adjustments are presented in Section 3. Section 4 constructs the quarterly valuation adjust-



Figure 1
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ments and quarterly positions that are consistent with BEA’s annual data. Section 5 highlights how asset
price shocks will affect the net direct investment position. Not only do we provide rules of thumb for how
asset price shocks immediately affect the valuations but, we provide dynamic simulations to illustrate the

longer-term effects on the valuation adjustments, DI positions and NDIP.

2 Overview of Valuation Adjustments

The BEA offers annual data for three measures of the U.S. DI position abroad and three measures of the DI
position in the United States. These measures differ in the manner in how the stocks are valued: historical
cost, current cost, and market value. The historical cost measure of direct investment values the DI position
at book value, while current cost considers the value based on the current cost of plant and equipment, land,
and inventories; the market-value measure insures the equity portion of the position is valued at current
stock market prices.

Focusing on the current cost and market value measures, the change in the direct investment positions
from one year to the next are a result of both flows and valuation adjustments. BEA decomposes the total
valuation adjustments into three sources: exchange-rate adjustments, price adjustments, and “other.”’ The
exchange rate adjustment measures the effect of translating the previous year’s dollar value of assets into
the current year-end dollar value of assets. Since firms hedge and not all assets are in foreign currency,
BEA’s exchange rate adjustment for DI abroad is not directly proportional to the change in the value of

2 The price adjustment varies by the type of valuation method one is using. For

the dollar over the year.
current cost, the price adjustment is for revaluing tangible assets using a perpetual inventory model for plant
and equipment, general price indexes for land, and special adjustment factors for inventories. For positions
valued at market value, the price adjustment reflects changes in the equity portion of the position associated
with changes in stock market prices (i.e., revaluations associated with the local stock market).®> The third
valuation adjustment term, denoted as “other” by BEA, seeks to capture changes in the value of holdings that
are not captured by either DI flows, price changes in the stock, or foreign exchange-rate markets. Examples
of other valuation adjustments include correction of errors in recording positions or flows; expropriation of
assets by foreign governments; impairments of assets due to natural disasters; changes in the firm’s good will
and changes in coverage.

As shown in Figure 2, movements in the total valuation adjustment for the current-cost position abroad
are volatile. For example, from 2000 to 2003, the valuation adjustment swung from -$36 billion to $56 billion,
an increase of $112 billion. These swings are dominated by movements in exchange rates, which account
for 46 percent of the volatility, and to a lesser extent by movements in foreign prices, which account for 21
percent of the volatility. Interestingly, movements in other valuation adjustments are not trivial and account
for 33 percent of the volatility. Valuation effects due to prices and exchange rates are often of the opposite
sign and thus tend to offset each other. When the valuation effects have the same sign, their combined effect

can be substantial, as seen in 2003 and 2004.

LSee Landcfeld and Lawson (1991) for more details.

2We find, over history, that the exchange rate valutaion adjustment on DI abroad at current cost is approximately 50 percent
of the expected change in the position based on the change in the value of the dollar.

3Note that if the firm’s equity is not traded in the foreign stock market, then market valuation will not pick up changes in
good will. An example of a change in coverage is when a U.S. firm’s acquisition of additional stock in a foreign firm results
in the U.S. firm holding more than 10% of the stock of the foreign firm. In this case, the additional acquisition is recorded as
direct investment flow; the U.S. firm’s pre-10% cquity holdings are then recorded into Other Valuation Adjustments so that
the DI position measures the full value of holdings of equity of the foreign firm. Note that these adjustments will also apply in
instances when the U.S. firm’s equity holdings fall below 10 percent.
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Figure 2 - Valuation Adjustments for DI abroad at current cost.

Figure 3 shows that the valuation adjustments for DI abroad at market value are even larger and more
volatile than those for current cost (note the difference in scale of the y axis). In 2001, for example, the
valuation adjustment was -$512 billion, which is close to the U.S. current-account deficit for that year. From
2001 to 2004, the valuation adjustment swung from -$512 billion to $515 billion, an increase of $1.2 trillion.
These swings are dominated by movements in stock prices, which account for 77 percent of the volatility.
To a lesser extent movements in exchange rates influence this valuation adjustment, which account for 20

percent of the volatility; other valuation adjustments are, in general, small.
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Figure 3 - Valuation adjustments for DI abroad at market value.

Figure 4 shows that, since 1995, movements in the valuation adjustments for DI in the United States have
been dominated by factors other than prices and exchange rates: More than two-thirds of the volatility of
the valuation adjustments stems from movements in other adjustments. Movements in U.S. prices account

for one-quarter of the volatility of the valuation adjustment and, not surprisingly, exchange rate adjustments



are a small portion of the adjustment, as we are focusing on dollar denominated DI in the United States.
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Figure 4 - Valuation adjustments for DI in the United States at current cost.

As in the case of DI abroad, market value adjustments for DI in the United States are large and volatile.
As shown in Figure 5, the valuation adjustment was -$585 billion in 2002, exceeding the U.S. current-account
deficit for that year by $100 billion. From 2002 to 2003, the valuation adjustment swung from -$585 billion
to $370 billion, an increase of $960 billion. These swings are dominated by movements in stock prices,
which account for 97 percent of the volatility, and to a much lesser extent by movements in other valuation

adjustments; valuation adjustments due to exchange rates are negligible.
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Figure 5 - Valuation adjustments for DI in the United States at market value.

Another way to emphasize the importance of the magnitude and volatility of these valuation adjustments
is to compare the annual valuation adjustment in a given year to the DI flow in that year. Figures 6 and 7

illustrate that, on average, over the past decade the current cost valuation adjustments for DI Abroad and



DI in the United States represent 20 percent and 30 percent of the annual DI flows, respectively. In 2002
the absolute value of the current cost valuation adjustment for DI in the United States was larger than the
inflow.

The market value valuation adjustments tend to be much larger than those associated with current cost
(figures 8 and 9). Here we see that, on average, valuation adjustments are over 200 percent of the flows. In

2002 the market value valuation adjustment was over 750 percent of the DI inflow into the United States!
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3 Modeling Valuation Rates

The first step in modeling annual valuation adjustments is to define the valuation rates associated with each
valuation method: current cost (cc) and market value (mv). For U.S. assets abroad, we define the valuation

rate associated with ith measure (cc or mv), Rad, as

a
Qg

a __
Rof, = YT
i1

,1 = cc,mu,
where af, is BEA’s annual nominal valuation adjustment for U.S. assets and Ag, is BEA’s annual nominal
asset position in year t. The valuation rate for U.S. liabilities to foreign residents is

a

a __ it s
RXNj, = Te. O t=comy,
it—1

where Aj; is the annual nominal valuation adjustment for U.S. liabilities to foreigners associated with the ith
measure and Lg, is the annual nominal liability position in year ¢.

The second step is to link these annual valuation rates to the factors BEA uses in its reported valuation
adjustments. Specifically, BEA links a%, and A%, to movement in exchange rates and prices on tangible
assets (such as property, plant, equipment and inventories); a%,, and A5 . are linked to movements in

dollar-valued stock prices. The resulting equations are
Ragy = 0; X"y +ugy, i = ce,mo

RNy = 0, X"y +vjy, 1 = cc,mu,
where X7, is a vector of the variables used by BEA at an annual frequency. The next section selects the
variables included in the X/s and estimates 6; and ¢; using OLS.
3.1 U.S. DI Abroad at Current Cost

Recall from section 2 that the valuation adjustment to DI abroad at current cost was dominated by movement

in the exchange rate and prices of products. Thus we model the total valuation rates as

AFE,
Ral., =«
ot E;

+ﬂﬂ—: +ugc,t7 (1)

where FEy: is the DI-weighted effective value of the dollar, end of quarter
m¥: is the DI-weighted foreign inflation (Q4/Q4), and

a .
ug. ;¢ is the residual.

In constructing both Aftl and 7 we use data from 19 foreign countries. Specifically, A]i is the DI-

E E
weighted sum of bilateral exchange rate growth rates, while 7* is the DI-weighted sum of foreignL CPI inflation
rates. The weights vary over time, as the size of each country’s year-end U.S. direct investment position
varies relative to the total U.S. direct investment position abroad in these countries. Appendix 1 provides
the list of countries used in these series construction.

We expect a dollar appreciation (an increase in E) to lower the current-cost value of U.S. assets abroad

(v < 0) and an increase in the foreign inflation rate to produce the opposite effect (5 > 0). Ideally, « béffl

should capture the exchange-rate component of the valuation rate, 87} should capture price adjustments,



and ug, , should represent factors not modeled explicitly.
Based on annual observations from 1976 to 2003, the estimation results confirm our priors (figure 10).*

The estimates indicate that a one percent appreciation of the dollar lowers the rate of current-cost valuation
adjustments by about 0.5 percentage points; a one-percent increase in the foreign inflation rate raises the
valuation rate by nearly 0.5 percentage points. The coefficient estimate on the exchange rate being less
than one can be a result of many factors. First, some assets of the firms may be in dollars (as a matter of
fact, some foreign affiliates keep their books in dollars). Second, firms use exchange rate hedges. Third, our
DI-weighted dollar does not encompass all the recipients of U.S. direct investment, so that our independent

variable is a proxy for the true exchange rate.

0.100 Percent
I The estimation sample is: 1976 to 2003
I Coefficient Std.Error t-value
0.075 - DEXR -0.538496 0.09200 -5.85
r FORINF 0.492664 0.09881 4.99
[ | SER 0.0359152
0050 | | AR1-2test: F(2,24) = 1.4362[0.2576]
8 ARCH 1-1test: F(1,24) =0.013234 [0.9094]
F A Normality test: Chi”*2(2) = 3.9583 [0.1382]
r I /
0.025 - 1 /
L 1 /
r I
r I
[ I
0.000 1
[ I
[ I
L I
005~ |
L |
L 1
t 1
t 1
0050+ |
oo ——- Val. Rate: Current Cost
I |' — Fitted
[ I
-0.075 |
[ 1
[ 1
L L | L L L L | L L L L
1975 1995 2000 2005

Figure 10 - Regression for the Valuation Adjustment Rate of U.S. DI Abroad at current cost.

As an alternative formulation, we augment equation (1) to include a role for intangible considerations,
such as good will, that may be embodied in the ”other” portion of the valuation adjustment. An example
of goodwill is when a U.S. multinational purchases a foreign operation at a market value that is larger than
its book value.® We postulate that these intangibles are a fraction & of the investment rate (flow/position):

6-0¢

goodwillRateit =— .
ce,t—1

1The figure reports test results for the propertiess of the residuals: Serial Independence (AR1-2), homoskedasticity (ARCH 1-
1), and Normality (Chi%(2)). The entrics in brackets denote the significance level needed to reject the associated null hypothesis.
°Here flows will reflect the market value of the purchase, but BEA backs out the difference between market and book value

because valuation of nontangible assets is done on a book-value basis.



Thus the empirical formulation becomes

AFE
Rag, , = aﬁ + By + 6 - goodwill Rate? , + ug, .
Based on annual observations from 1976 to 2003, the estimation results suggest that our approach to mod-
eling intangibles has no statistical effect on the valuation rate (figure 11). The estimates indicate that a one
percent appreciation of the dollar lowers rate of current-cost valuation adjustments by 0.5 percentage points;
a one-percent increase in the foreign inflation rate raises the valuation rate by 0.5 percentage points, about

what one gets from the estimates of equation (1).

0.100 Percent
L The estimation sample is: 1976 to 2003
I Coefficient Std.Error t-value
r DEXR -0.541179 0.09427 -5.74
0.075 FORINF 0.509857 0.1207 4.22
r goodwillIDIR1 —-0.0279003 0.1081 -0.258
[ SER 0.0365779
0.050 AR1-2test: F(2,23) = 1.3758[0.2727]
[ ARCH 1-1test: F(1,23) =0.0053105 [0.9425]
L Normality test: Chi*2(2) = 4.1098 [0.1281]
[ /
0.025 /
[ /
[ /
[ ’
[ /
0.000 4
00251
0,050
r ——-Val. Rate: Current Cost
[ — Fitted
0075
L L L L L L L L L L L L L L L L L L L L | L L L L
1975 1980 1985 1990 1995 2000 2005

Figure 11 - Alternative Regression for the Valuation Adjustment Rate of U.S.DI Abroad at Current Cost.

3.2 U.S. DI Abroad at Market Value

BEA revalues the historical-cost value of equity in foreign affiliates of U.S. parents using a weighted average
of foreign stock prices. Specifically, BEA uses a weighted average of individual Morgan Stanley stock indexes
for countries with relatively large U.S. DI positions, and a world index, excluding the United States, to proxy

for movements in other countries’ stock markets. With these considerations in mind, we postulate that

oo AFSM,

= _— @ 2
muv,t UFSMt_l + umv,tv ( )

where F'SM is a yearend DI-weighted average of foreign stock-market index expressed in US dollars. Implicit

in this formulation is that movements in the bilateral exchange rates and foreign stock markets affect the

10



valuation adjustment homogeneously.® To construct this series we use 20 individual country stock market
series, as well as the Morgan Stanley ROW, excluding the United States, stock market index. BEA uses
individual country stock market indexes for the countries with relatively large shares of U.S. DI and then

7 Appendix 1

proxies the remaining countries’ stock market valuations with the Morgan Stanley index.
provides more details.

We expect that an increase in the dollar value of the foreign-stock market to raise the market value of
U.S. assets abroad (n > 0). The results confirm this expectation (figure 12): a one-percent increase in the
foreign stock market raises the valuation rate by three-fourths. Recall that our stock market variable is
measured in dollars, so this 3/4 estimate combines the true stock market effect with the dollar effect, where

we found a less than 1:1 impact from movement in the dollar on the current cost valuation rate.
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Figure 12 - Regression for the Valuation Adjustment Rate of U.S. DI Abroad at Market Value.

3.3 DI in the United States at Current Cost

As noted in section 2, when discussing the components of the valuation adjustments, the role of the exchange
rate on valuation adjustments for DI in the United States is negligible. As a result, we focus on price

adjustments in the valuation model. Specifically, we postulate that

RAZc,t = pTy + v?c,t (3)

SBEA reports exchange rate and price cffects separately. We do not disentangling these two effects.
"Since the Morgan Stanley world, excluding the United States, index begins in mid-1996, our annual F'SAM only has obser-
vations beginning in 1997.
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where 7; is the inflation rate of the nonresidential business fixed investment deflator (Q4/Q4) and w,, is

the residual.® Our expectation is for an increase in the U.S. inflation rate to raise the current cost of U.S.
liabilities to foreigners (p > 0). Based on annual observations from 1973 to 2003, the estimation results
confirm this expectation (figure 13). A one-percent inflation rate in nonresidential business fixed investment
in the United States translates into a 8/10 percent increase in the valuation rate. This coefficient estimate

is not statistically different from one.
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Figure 13 - Regression for the Valuation Adjustment Rate of DI in the U.S. at Current Cost.

We also consider the alternative formulation for the valuation rate where we augment equation (3) to

include a role for intangibles. We postulate that these intangibles are a fraction of the investment rate:

0-I

goodwz’llRateic 1= T ,
’ ce,t—1

so that
RAL, = pmy + 0 - goodwill Rate!_, + v, ;.

Based on annual observations from 1973 to 2003, the estimation results suggest that our approach to modeling

intangibles has no statistical effect on the valuation rate (figure 14).

8 CPI inflation is not a significant factor in explaining the valuation adjustment associated with DI in the United States at

current cost.
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Figure 14 - Alternative Regression for the Valuation Adjustment Rate of U.S. DI Abroad at Current Cost.

3.4 DI in the United States at Market Value

BEA’s market value valuation adjustment uses the Standard and Poor’s 500 index to revalue the historical-
cost value of equity in U.S. affiliates of foreign parents. Since the revaluation of (stock) prices is the key

factor influencing the valuation adjustment, we mimic BEA’s analysis by postulating that

ASM,
SMy_q

R =7 + Vot (4)
where SM is the end of year value of the Standard and Poor 500 index. We expect that an increase in the
U.S. stock market will raise the value of U.S. external liabilities (v > 0). Based on data from 1982 to 2003,
the results confirm this expectation (figure 15). Also, an increase in the U.S. stock market translates into

a nearly proportional increase in the valuation rate. Notice that the regression has a tight fit over the past

decade.
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Figure 15 - Regression for the Valuation Adjustment Rate of DI in the U.S. at Market Value.

As an alternative formulation, we augment equation (4) to include a role for intangibles. Specifically, we
postulate that these intangible considerations are a fraction of the investment rate:

0- I

Jt

goodwzll Ratefw
so that

9
Lmv,tfl

a _

R)‘mv,t -

a

By +6 - goodwillRatefw)L + Uppo -

Based on annual observations from 1973 to 2003, the estimation results suggest that our approach to mod-

eling intangibles has no statistical effect on the valuation rate (figure 16). The estimates indicate that a one
percent rise in the U.S. stock market raises proportionally the valuation rate for market value.

14



The estimation sample is: 1982 to 2003
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Figure 16 - Alternative Regression for the Valuation Adjustment Rate of DI in the U.S. at Market Value.

4 Positions and Valuation Adjustments: Annual and Quarterly

Frequencies

4.1 Method

Recall from section 2 that BEA offers annual data for three measures of the U.S. DI position abroad and
three measures of the DI position in the United States. These measures differ in the manner in how the stocks
are valued: historical cost (h), current cost (cc), and market value (mv). The annual positions positions at

current cost and market value are constructed as

a _ a a a s
wo= Ai,t—l + Of + af,, i =cc,mv

a _ a a a
i = Liiq 17+ A, t = cc,mu,

where AZ, is the annual asset position in year ¢ associated with ith measure (cc or mw); L% is the annual
liability position in year ¢; I{* is the annual inflow of direct investment; Of is the annual outflow of direct
investment; af, is the annual valuation adjustment for U.S. assets abroad and Aj, is the annual valuation

adjustment for U.S. liabilities to foreigners associated with the ith measure.” Substituting in our model

[ s - . - - - - - .. -
9DI positions at historic cost also have valuation adjustments for realized capital gains. But, these arc minimal adjustments
compared to those for current cost and market value.
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estimates for the valuation rates, we rewrite these equations as

a o a a a a s
A = Ai,tfl + Of + Ro} - mel, i = cc,mu
a _ a a a a .
L = Li,t—l + I+ R\, i,t—1s = CC, NV,
where
aa
a _ it _pn.va a s
Roj, = T = 0; X", +ugy, 1 = ce,mu
1,t—1
a
a _ it a a ;o
R)N;, = e = ‘piXi,t + vg}, % = cc, mu.
it—1

To generate quarterly valuation adjustments from these annual estimates, we apply a two-step procedure.
First, we use the estimates of #; and ¢, to generate a first round of quarterly estimates of the valuation

rates. This task involves applying the coefficient estimates to quarterly data:

/\q o~

S B
Roy, = 0, Xi,t + Uy
g

— I q ~q
RNy = @;-Xj T U,

where X/ is the quarterly counterpart of X&. First round of quarterly positions are constructed using the
first round valuation adjustments. These are

A7 _ a1 g  ~a _ p9-1 a . p 9 Fa—1
Ay = Ay + 05 +ah =44 + 05+ Roy, - Ajy

LY = LL'+Ii+N,=L4 ' +IL+ RN, - L4

Notice that the above equations generate the level of the quarterly valuation adjustments endogenously. To
ensure full consistency between the published annual positions and our quarterly estimates for the fourth
quarter a second step is needed.

We define an iteration error for quarter ¢ of year ¢ as

a __ ~q
Qg — Bgyy

4 9

q _
Cit =

where annual data for of, are available from the BEA. With this approximation error we generate a second

round of quarterly valuation adjustments and positions as

~q - —~~q ~—1
_ 9 q _ q q

a; = aj,te =Ry Al +eg

=q ~g-1 g 21

Ay = Ay +0{ +ay.

As shown in Appendix 2, this second round of quarterly positions is fully consistent with BEA’s annual data:

~4

Ait = A;jlt'

We now turn to estimating quarterly positions.
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4.2 Results

We estimate quarterly DI positions at current cost (cc) and market value (mv) for DI claims and liabilities.
We create a given year’s quarter positions by taking BEA’s previous year-end DI position and adding the
reported quarterly flows and add our quarterly valuation adjustments. In this procedure we ensure our Q4
position matches BEA’s reported year-end position as noted above.

Table 1 provides the quarterly DI capital stocks, flows and total valuation adjustments over time for both
the current cost and market value for DI Abroad. The fourth quarter capital stock is the same value as
BEA’s yearend value, and the sum of the four quarter valuation adjustments equals BEA’s annual valuation
adjustment. The valuation adjustment at current cost, on average, equals 35 percent, in absolute value, of
the flow. At market value, the valuation adjustment is nearly 350 percent of the average flow in absolute
value, with large positive and negative swings in the adjustment over time.

Table 2 provides the quarterly DI capital stock, flows and total valuation adjustments over time for both
the current cost and market value for DI in the United States. Again, the fourth quarter capital stock is
the same value as BEA’s annual value, and the sum of the four quarter valuation adjustments equals BEA’s
annual valuation adjustment. The valuation adjustment at current cost, on average, equals 45 percent, in
absolute value, of the flow. At market value, the valuation adjustment is over 600 percent of the average
flow, with large positive and negative swings in the adjustment over time.

The data presented here are for historical positions, flows and valuation adjustments. The next section

uses the valuation models to look into possible future paths of these series.

5 Asset-price Shocks and the Net Direct Investment Position

Now that we have an empirical model for the valuation rates, we can estimate the effect of future changes in
asset prices on the net direct investment position (NDIP). We consider changes in the inflation rates (U.S.
and foreign), in the returns on the stock markets (U.S. and foreign) and in the exchange rate. We quantify
the effect of a change each of these asset prices, individually, on the NDIP, for both the current cost and
market value valuation. We begin, in the first subsection, by providing rules of thumb for the immediate
impact of an asset price change on the NDIP. We find potentially large impacts on the NDIP from what
might be considered small asset price shocks. In addition, a one-time shock to a asset price affects not only
the immediate valuation adjustment and position but, as we show in the following subsection, there are
long-term implications for the positions as well.

5.1 Short-run Effect

The model associated with the current-cost valuation is

NDIPei = Acet— Lees
Acer = Accr—1 + 01+ Roey - Ace—1
Lect = Leep—1+ 1 +RAeet - Leei—1
Roger = aEt + B}
R>\cc,t = pPT,
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year
1995
1995
1995
1995
1996
1996
1996
1996
1997
1997
1997
1997
1998
1998
1998
1998
1999
1999
1999
1999
2000
2000
2000
2000
2001
2001
2001
2001
2002
2002
2002
2002
2003
2003
2003
2003
2004
2004
2004
2004

quarter
1

AP WONEPRAONEPRARAONEPRAONPEPRARAONEPRARAONPEPRAAPONEPEPRRONERRONERLODN

815874

834522

856147

885506

911539

927258

954129

989810
1010110
1037967
1056033
1068063
1111160
1148095
1172812
1196021
1248491
1298687
1381643
1414355
1440131
1475532
1496762
1531607
1543441
1588715
1658125
1693131
1718716
1791898
1810512
1860418
1884847
1966235
1995223
2062551
2115541
2146824
2212984
2367386

TABLE 1 - Direct Investment Abroad

Current Cost
AKS
million $

29309
18648
21625
29359
26033
15719
26871
35681
20300
27858
18066
12030
43097
36935
24717
23209
52470
50196
82956
32712
25776
35401
21230
34845
11834
45274
69410
35006
25585
73182
18614
49906
24429
81388
28989
67328
52990
31283
66161
154402

Flow

21684
16033
23023
38010
26732
16828
24803
23522
32669
27385
23369
21380
45257
46885
22958
27544
72236
52259
66765
33674
38510
55407
42712
22583
39909
30410
47370
24660
51746
39655
36755
26304
20065
48195
43413
28906
55821
63323
43606
89262

Total VA

7625
2615
-1398
-8651
-699
-1109
2068
12159
-12369
473
-5303
-9350
-2160
-9950
1759
-4335
-19766
-2063
16191
-962
-12734
-20006
-21482
12262
-28075
14864
22040
10346
-26161
33527
-18141
23602
4364
33193
-14424
38422
-2831
-32040
22555
65140

18

1139108
1220437
1293126
1363792
1422439
1464040
1508900
1608340
1682659
1862069
1950936
1879285
2166972
2180745
1962382
2279601
2362913
2480043
2497631
2839639
2881115
2846239
2767259
2694014
2425740
2436060
2231788
2314934
2345468
2239402
1913123
2022588
1934927
2262345
2400031
2718203
2820170
2815277
2904706
3287373

AKS
million $

24526
81329
72689
70666
58647
41601
44860
99440
74319
179410
88867
-71651
287687
13773
-218362
317219
83312
117130
17589
342008
41476
-34876
-78981
-73245
-268274
10320
-204272
83146
30534
-106066
-326279
109465
-87661
327418
137686
318172
101967
-4893
89428
382667

Market Value

Flow

21684
16033
23023
38010
26732
16828
24803
23522
32669
27385
23369
21380
45257
46885
22958
27544
72236
52259
66765
33674
38510
55407
42712
22583
39909
30410
47370
24660
51746
39655
36755
26304
20065
48195
43413
28906
55821
63323
43606
89262

Total VA

2842
65296
49666
32656
31915
24773
20057
75918
41650

152025
65498
-93031
242430
-33112
-241320
289675
11076
64871
-49176
308334
2966
-90283
-121693
-95828
-308183
-20090
-251642
58486
-21212
-145721
-363034
83161
-107726
279223
94273
289266
46146
-68216
45822
293405



year
1995
1995
1995
1995
1996
1996
1996
1996
1997
1997
1997
1997
1998
1998
1998
1998
1999
1999
1999
1999
2000
2000
2000
2000
2001
2001
2001
2001
2002
2002
2002
2002
2003
2003
2003
2003
2004
2004
2004
2004

quarter
1

P WONEPRARONPEPRARONPEPRARONPEPRAONEPEPRARONPEPRARONPEPRAONPAONPEPRAODN

628743
643186
662028
680066
701912
712038
725333
745619
767706
785055
797881
824136
821741
821735
826904
920044
923979
1041967
1063539
1101709
1152751
1246553
1330294
1421017
1457945
1505227
1506803
1518473
1525562
1512870
1503408
1517403
1547963
1546481
1555686
1585898
1597034
1635901
1676109
1708877

Table 2 - Direct Investment in the United States

Current Cost

AKS
million $

10761
14443
18842
18038
21846
10126
13294
20286
22087
17349
12826
26255
-2395
-6
5169
93140
3935
117988
21572
38170
51042
93802
83741
90723
36928
47282
1577
11670
7089
-12692
-9462
13995
30560
-1482
9205
30212
11136
38867
40208
32768

Flow

9439
12198
17860
18279
28133
16698
16596
25075
28669
23787
19094
34053
20060
21047
25124

112814
27659
143988
51944
65853
51465
94953
82124
92732
58691
61036
16576
30718
28116

8883
12528
31314
31602

2995

6895
25599

7429
33020
37240
29143

Total VA

1322
2245
982
-241
-6287
-6572
-3302
-4789
-6582
-6438
-6268
-7798
22455
21053
19955
19674
23724
26000
30372
27683
-423
-1151
1617
-2009
21763
13754
14999
19048
21027
21575
21990
17319
-1042
-4477
2310
4613
3707
5847
2968
3625

19

817828

883917

949925
1005726
1065806
1108550
1139223
1229118
1276546
1470443
1573382
1637408
1843982
1917661
1768107
2179035
2286675
2553859
2448168
2798193
2882045
2886134
2920703
2783235
2525102
2700887
2334809
2560294
2580329
2250664
1876781
2027420
1977676
2203542
2234471
2457217
2475541
2520138
2489264
2686890

AKS
million $

59975
66090
66008
55801
60080
42744
30673
89895
47428
193896
102939
64026
206574
73679
-149554
410928
107640
267185
-105691
350025
83852
4089
34569
-137468
-258133
175785
-366078
225485
20035
-329665
-373882
150639
-49744
225865
30929
222746
18324
44598
-30875
197626

Market Value

Flow

9439
12198
17860
18279
28133
16698
16596
25075
28669
23787
19094
34053
20060
21047
25124

112814
27659
143988
51944
65853
51465
94953
82124
92732
58691
61036
16576
30718
28116

8883
12528
31314
31602

2995

6895
25599

7429
33020
37240
29143

Total VA

50536
53892
48148
37522
31947
26046
14077
64820
18759
170109
83845
29973
186514
52632
-174678
298114
79981
123197
-157635
284172
32387
-90864
-47555
-230200
-316824
114749
-382654
194767
-8081
-338548
-386410
119325
-81346
222870
24034
197147
10895
11578
-68115
168483



where Et = é]i To quantify the full effect of a change in the exchange rate or inflation rate on the

net position needs to recognize that both valuation rates and direct-investment flows might be affected. For
this analysis, however, we abstract from the response of direct investment flows because our focus is on the
importance of valuation effects. In other words, we assume that AO = AI = 0.1 With this understanding,

the change in the current cost net position is

ANDIPcc,t = Acc,tfl ' ARacc,t - Lcc,tfl ' A-R)\cc,t

= Acc,t—l : (Oé ' AEt + /6) ' Aﬂ-r) - Lcc,t—l P A71—t~

The data needed to quantify the short-run effect is given below:

Parameter Estimates Initial Values ($bil)
a=-054 p=081
8 =049 Ace= 2367 L= 1709

The values of o, 8 and p are our model estimates, while the position data are BEA’s end-2004 values. With

these estimates, the short-run response of the net position to alternative shocks is given below:

Factor Shock Valuation Effect on NDIP

Mathematical ~Dollar Value ($bil)  Relative to Stock (%)
U.S. Inflation Ar=0.01 —Lep-Am -13.8 -0.8
Foreign Inflation An*=0.01 A.-B-Arx" 11.6 0.5
Exchange Rate AE=0.01 A AE -12.8 -0.5

The estimates reveal that relatively small changes in inflation and exchange rates translate into non-
trivial valuation effects. If U.S. (foreign) inflation rose by one percent, then the NDIP would fall (rise) by
nearly $14 billion ($12 billion), or nearly 1 (1/2) percent of the net position. A one percent appreciation in
the dollar reduces the NDIP by roughly $13 billion, or 1/2 percent of the net position. Intuitively, the small
changes in the valuation rates are being applied to large stocks of direct investment, which gives rise to large
nominal valuation effects.

The results also reveal the potential for mutually offsetting effects. For example, if U.S. and foreign
inflation increase simultaneously by one percentage point, then there is a decline in the net position of
only $2 billion, a relatively small magnitude. Further, if the foreign inflation remains constant but a one
percentage point increase in the U.S. inflation rate is accompanied by a one-percent depreciation of the dollar
(AE = —0.01), then the combined valuation effects lower the net position by roughly $1 billion.

These results can be considered rules of thumbs to use in conjunction with other experiments with asset
price shocks. For example, some argue the dollar needs to depreciate 10 percent to 20 percent to improve the
U.S. current account balance (see Bergsten and Williamson, 2004, for an overview of economists’ estimates
of dollar depreciation). Taking the larger figure implies that the NDIP will increase by $255 billion, or 10
percent of the net position. Of course, U.S. inflation may rise during this episode that, as noted above, could

offset some of the impact of the dollar depreciation on the net position.

10Tf one believes that flows are also affected by the asset price shock, then one should consider our results as a bound on the
total effect on the NDIP.
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We carry out the same calculations for the market-value valuation method; the associated model is

NDIPpoi: = Amos — Lo
At = Amot—1+ Ot + Ropet - Amvt—1
Lvt = Lmui—1+1t + R\t - Linwt—1
Rapme: = n- F/S\]\/lt
FSM, = FSM, — AE,
Rhpot = - SM;,

— 3k —_—
where F'SM, = ?g—]\%\ﬁ and SM; = %&. Again, with the understanding that what we want is to isolate

the role of valuation effects on their own, we assume that direct investment flows are exogenously given. The

resulting change in the net position is then given by

ANDIPmU,t = Amv,t—l : ARanw,t - Lmv,t—l : AR}‘mv,t
= Amv,tfl nAFTS?Wt _Lmv,tfl 'YAS/]\WL‘

= Amv,t—l . 77 . (AF/STW: — AEt) — Lmv,t—l . ")/ . AST]\\L

The data used to quantify the valuation effects are given below:

Parameter Estimates Initial Values ($bil)

n=0.74 ~y=0.87 Amp=3287  Ly,,= 1709

The values of i and 7 are from our model estimates and the positions are BEA’s end-2004 values. With

these parameters, the short-run response of the net position to alternative shocks is given below:

Factor Shock Valuation Effect on NDIP

Mathematical Dollar Value ($bil)  Relative to Stock (%)
U.S. Stock Market ASM=0.01 —Lyu~y-ASM 24.3 1.4
Foreign Stock Market AFSM = 0.01 Apon - AFSM 23.4 0.7
Exchange Rate AE=0.01 — A - AE -23.4 -0.7

The estimates reveal that relatively small changes in asset prices translate into large valuation effects because
the small changes in valuation rates are applied to large stocks of direct investment. And, as before, the
results also reveal the potential for mutually offsetting effects. For example, if U.S. and foreign stock market
prices increase simultaneously by one percentage point, then there is a decline in the net position of only $1

billion, a relatively small magnitude.

5.2 Long-run Effects

The discussion so far has focused on quantifying the immediate effects and has ignored the fact that valuation
effects impact the position further quarters out, even in the absence of further changes in inflation rates or

other asset prices. Specifically, valuation effects today affect the corresponding stocks today which are
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then used to quantify valuation effects in the future. To quantify the longer-term impact we use dynamic

simulations in which the history constitutes our baseline and focus on the following five shocks:

1. Exchange rate: Permanent 2.5 percent depreciation of the level of the dollar across all currencies,

2. Foreign stock market: Permanent 2.5 percent increase in the level of the stock-market prices in foreign

currency across all currencies,
3. Foreign prices: Permanent 2.5 percent increase in the level of the foreign consumer price index,
4. U.S. stock market: Permanent 2.5 percent increase in the level of the U.S. stock-market price,

5. U.S. prices: Permanent 2.5 percent increase in the level of the U.S. nonresidential investment deflator.

All of these shocks begin in 2000ql and the simulations are run through 2004q4.

5.2.1 Exchange-Rate Shock

A shock to the dollar affects the both the current cost and the market value position of U.S. direct investment
abroad and, hence, the U.S. NDIP. The current-cost effect operates through the translation of the value of
assets denominated in foreign currencies to dollars. The market-value effect operates through the change
in the dollar value of the foreign stock market even though we assume the individual foreign stock market
indexes remain unchanged. Specifically, the change in the dollar value of foreign stock price index is given
by

FSM, = FSM, — AE,.

Figure 17 illustrates the effect of the 2.5 percent depreciation on the valuation rate for DI abroad (top
panel) and U.S. DI position abroad (bottom panel). The valuation rate at current cost increases by 1.3
percentage points in 2000ql relative to its baseline, but is unchanged thereafter. Recall the valuation rate
is a function of the change in the exchange rate, so the permanent depreciation affects the growth rate of
the dollar in the first quarter of the shock only. The valuation rate for DI abroad at market value has a
similar pattern. It increases by 1.9 percentage points relative to baseline at the onset of the shock. The
different effects on current cost and market value are a result of the underlying models, which estimate a
more sizeable effect from movements in the dollar value of the foreign stock market on the valuation rate

than pure movement in the exchange rate as in the current cost.
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Figure 17 - Exchange-rate shock.

Assuming no change in DI outflows, the second panel shows the evolution of the stock of direct investment
abroad. We find that at current-cost this stock increases by 1.3 percent at the onset of the shock; this is
the short-run impact we reviewed in the previous sub-section. This initial increase is long lasting but its
importance relative to baseline diminishes over time: after five years the boost from the dollar depreciation
is about 70 percent of the original impact; of course, the deviation is still near 1 percent above baseline. For
the market-value stock, the initial impact of the depreciation is to push the position up by 1.8 percent. This
positive boost falls to about 1.3 percent by the end of 2005.

Overall, a ceteris paribus dollar depreciation boosts the direct investment position abroad, which raises
the net position. Although the effect of the depreciation is tempered over time, at five years out the DI

position abroad is about 1 percent higher than baseline, depending on the valuation method.

5.2.2 Foreign Stock-market Shock

In this experiment we permanently increase the level of each individual foreign stock market index by 2.5
percent. This experiment solely affects the market value valuation adjustment and position for U.S. DI
abroad. The effect of the higher foreign stock market on the valuation rate is shown in the top panel of
Figure 18. The valuation rate moves up by nearly 2 percentage points in 2000ql relative to its baseline.
Assuming no change in DI outflows, the second panel shows the how the market-value of the DI position
abroad evolves. We find that this position initially jumps up by 1.8 percent and this increase tapers down
to 1.3 percent by the end of 2005. This experiment shows how the NDIP valued at current cost is boosted

by foreign inflation. Of all the shocks we performed, this has the most modest effect on the net position.
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Figure 18 - Foreign stock-market shock.

5.2.3 Foreign-price Shock

In this experiment we raise the level of foreign prices by 2.5 percent. As shown in the top panel of figure
19, this shock raises the valuation rate on DI abroad at current cost by 1.2 percentage points. There is no
effect on the market value valuation rate because prices in this measure are equity prices, not prices on land,
plants, equipment and inventories. As shown in the bottom panel, the DI position abroad at current cost is

boosted by 1.2 percent in the first quarter, but tapers down to 0.8 percent five years out.

Percentage Points

1.00 - Valuation Adjustment Rates
. deviations from Actual

0.75 - Current Cost

0.25 arket value

2000 2001 2002 2003 2004 2005
1,05 Percent

U.S. DI Postions Abroad
deviations from Actual

2000 2001 2002 2003 2004 2005

Figure 19 - Foreign-price shock.
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5.2.4 TU.S. Stock-market Shock

In this experiment we permanently increase the level of the U.S. stock market index, the S&P 500, by 2.5
percent. This experiment solely affects the market value valuation adjustment and DI position in the United
States.

The effect of the higher U.S. stock market on the valuation rate is shown in the top panel of Figure
20. The valuation rate moves up by over 2 percentage points in 2000ql relative to its baseline. Assum-
ing no change in DI outflows, the bottom panel shows the impact on the market value DI position in the
United States. We find the position at market value initially jumps up by over 2 percent. The positive
boost tapers down to 1.6 percent by the end of 2004. So, a U.S. stock market boom raises the value of the
direct-investment position in the United States and thus dampens the net direct-investment position. After

four years the DI position in the United States is boosted by over 1 1/2 percent.

Percentage Points

20+
Market value Valuation Adjustment Rates

15+ deviations from Actual
10+
05| Current Cost
0.0

1 1 1 1 1 1

2001 2002 2003 2004 2005
Percent
201 U.S. DI Postions in the United States
deviations from Actual

151
101
051

1 1 1 1 1 1

2000 2001 2002 2003 2004 2005

Figure 20 - U.S. stock-market shock.

5.2.5 TU.S. Investment Deflator Shock

In this experiment we raise the level of the U.S. investment deflator by 2.5 percent. Our choice of deflator
is motivated by BEA’s current cost methodology which adjusts for prices of property, plant, equipment
and inventories. With these considerations in mind, we shock the U.S. nonresidential business investment
deflator. As shown in the first panel of figure 21, this boosts the valuation rate on DI in the United States
at current cost by 2 percentage points. There is no effect on the market value valuation rate because prices
in the market-valuation method are equity prices. As shown in the panel on the right, the U.S. DI position
at current cost is boosted by nearly 2 percent in the first period, and the positive effect of the higher U.S.
inflation tapers down to 1.1 percent five years out. So U.S. inflation dampens the net direct-investment

position, with the DI stock in the United States over 1 percent higher four years after the shock.
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Figure 21- U.S. investment-deflator shock.

6 Conclusion

This paper takes an in-depth look at U.S. direct investment valuation adjustments. We develop a methodol-
ogy to generate valuation adjustments at the quarterly frequency, which can be combined with the Bureau
of Economic Analysis’s quarterly direct investment flows to obtain quarterly estimates of direct investment
assets and liabilities. Our methodology involves two steps. First, we estimate valuation adjustment models
with annual data. Our models rely on variables that reflect terms used by the Bureau of Economic Analysis
in their data construction: exchange-rate changes, changes in the price of products, and changes in stock-
market prices. Second, we apply quarterly data to the estimated models to generate quarter valuations and
implement a procedure that ensures that the estimated valuations for the four quarters in a given year sum
to the reported annual valuation adjustments.

With this framework we consider how asset price shocks affected the net direct investment position and,
hence, net international investment position. We provide rules of thumb for how asset price shocks imme-
diately affect the valuations and dynamic simulations to illustrate the longer-term effects on the valuation
adjustments, DI positions and NDIP. Our estimates suggest that a one percent change in the exchange rate
or prices leads to at least a 1/2 percent change in the DI position. The largest impact on the DI position
results from a change in the U.S. stock market; we find a one percent fall in the U.S. stock market translates
into a $24 billion drop in the value of DI in the United States (which is nearly 1 1/2 percent of the value of
the stock).
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6 Appendix 1: Data Description

Here we overview the construction of key independent variables used in the analysis.

DI-weighted exchange rate

% is the DI-weighted exchange rate (foreign currency/dollar), end of period To construct this series
we use data from 19 foreign countries, which represent the majority of the U.S. DI position abroad. The
countries in our sample include Canada, France, Germany, Italy, Australia, Belgium, Spain, China, Hong
Kong, Korea, Malaysia, Philippines, Singapore, Argentina, Brazil, Chile, Venezuela and Mexico. The weights
vary by year, as the size of each country’s year-end U.S. DIP varies relative to the total U.S. DIP Abroad in
these countries.

DI-weighted foreign inflation

m* is the DI-weighted sum of foreign CPI inflation rates. We use the same methodology as with the
DI-weighted exchange rate; we use the same 19 countries in the sample.

DI-weighted foreign stock market

In constructing F'SM we use a DI-weighted stock market index, comparable to BEA’s adjustment proce-
dures. Specifically, emphasizing country coverage, we use individual stock market indexes for 20 countries,
and the Morgan Stanley World, excluding the United States, for the remaining U.S. DI recipient coun-
tries. The individual countries we have in the sample include: Canada, France, Germany, Italy, the United
Kingdom, Australia, Belgium, Spain, China, Hong Kong, Korea, Malaysia, the Philippians, Singapore, Ar-
gentina, Brazil, Chile, Venezuela, Russia and Mexico. These 20 countries represent 70 percent of 2003’s U.S.
DI Abroad at historic cost. Since the Morgan Stanley world, excluding the United States, index begins in
mid-1996, our annual F'SM only has observations beginning in 1997.

7 Appendix 2: Iterative Procedure

The process of obtaining quarterly valuation adjustments is iterative in nature. First, we use the estimated
coeflicients from the regressions using annual data to generate quarterly valuation rates. Second, we compute
a first round of quarterly estimates of valuation adjustments. Third, with these quarterly estimates, we
generate a first round of quarterly positions. These positions are said to be first round because they do
not guarantee consistency with the annual figures. To ensure such consistency, we estimate a second round
of quarterly positions where the valuation adjustment includes one-fourth of the difference between the
annual valuation and the sum of the quarterly valuation estimates. This adjustment ensures that the sum
of the second-round quarterly valuation adjustments equal the annual valuation adjustment.!! The iterative
procedure is the same for assets, for liabilities, and for each type of valuation method. To describe the

method we focus on assets and drop the subscript 3.

7.1 Step 1

Use the estimate of 6; to generate a first round of quarterly estimates of the valuation rates by applying the
coeflicient estimates to quarterly data:
Ro; =0- X7 +ad

1 One difference between BEA’s valuation adjustment and our construct can arise because the summing of the quarterly
changes in the exogenous variables is not the same as the annual change in these exogenous variables.
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where X/ is the quarterly counterpart of X2 (at a quarterly rate) and uf = aff; these residuals are not
explained by key factors and thus we distribute its annual value evenly across the quarters in the year it is
recorded.?

7.2 Step 2

Use first round quarterly valuation adjustments to estimate first round quarterly positions. For year ¢; the
first quarter of the year is given by

AL A? 40} +ay,
~, —~1 —~,
= A} +0;, + Ray, - A},

where the initial condition, /Al 5 is the known annual position for the previous year. That is, A\?l = Af ;.
The values for each quarter of year t; are

AL = A 10 = A 4+ 0L + Ray, - A,
A= A +0t1+atl At1+ot1+@fl.zgl
B = X +0} +a) = A +0} +Ra, - 22,
A\?l = t1+0t1+%—ﬁ?1+031+§&fl~2§1.

7.3 Step 3

The above estimates of the valuation adjustments and positions are computationally feasible because all the
required data are available before hand. However, one cannot guarantee that the fourth-quarter position
estimate from this first round will be consistent with the known annual position estimate. In other words,
full consistency between the annual and quarterly estimates of the position requires a procedure such that
gfl = Af, where A7 is the BEA reported annual position in year ¢;. The first round fails to ensure
consistency for quarterly and annual positions because it cannot guarantee that the sum of the quarterly
estimates of the valuation adjustments will be equal to the known annual value. In other words, there is no
assurance that of = ¥,af, where data for af, are those reported from the BEA.

Thus we construct an iteration error for quarter g of year ¢, as

a ~q
ag, — Yoy,
4 b

q9 _
etl—

which allows computing a second-round of valuation adjustment as

q q q q
a, =af +ef, = Ray - Aj " +ef.

12For the S&P we use the monthly average for the 3rd month of each quarter.
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These second round valuation adjustments allow us to compute a second round of quarterly positions as

=1 U . al
Atl = Atl + Otl + atl
=2 =1 ~2
_ 2 -~
Atl - Atl + Otl + atl
=3 =2 ~3
_ 3 -~
Atl - Atl + Otl + atl
~4 ~3 4
A, = A, +O!+a
T t1 ty T Qs

=0 ~
where A, = A} = A{ _,. By design, this second round of quarterly positions satisfies the terminal condition

gfl = A{ . Specifically,

)
I

t1

This procedure holds for all years.

~q
A:fll_l + Equl + Eqatl
t-1t qu?l + Eqagl + qug1

R ot —3¥,al
A+ 3,08 + 38l +3%, (7“ 1 k “)
?171 + qugl + Eqagl + a?l - angl
A:fll_l + Zqogl + a;:
ALy + O, o,

a
A
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